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(57) ABSTRACT

An electrophoretic display panel includes a driving substrate
and an electrophoretic display substrate. The driving sub-
strate includes a first base material, driving electrode patterns,
conductive lines, and a shielding layer. The first base material
has a first configuration region and a second configuration
region. The driving electrode patterns are located inside the
first configuration region. The conductive lines are respec-
tively connected to the driving electrode patterns and respec-
tively extend from the first configuration region to the second
configuration region. The shielding layer shields the conduc-
tive lines and exposes the driving electrode patterns. The
electrophoretic display substrate includes a second base
material located opposite to the first base material, an elec-
trode layer, and display media. The electrode layer is dis-
posed on the second base material and between the first and
second base materials. The display media are disposed
between the electrode layer and the driving electrode pat-
terns.

9 Claims, 10 Drawing Sheets
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1
ELECTROPHORETIC DISPLAY PANEL AND
MANUFACTURING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a divisional of an application Ser. No.
13/466,145 filed on May 8, 2012, now pending, which claims
the priority benefit of Taiwan application serial no.
101108148, filed on Mar. 9, 2012. The entirety of the above-
mentioned patent application is hereby incorporated by ref-
erence herein and made a part of specification.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a display panel and a manufactur-
ing method thereof, and more particularly to an electro-
phoretic display panel and a manufacturing method thereof.

2. Description of Related Art

With the widespread use of information products and
development of science and technology, manufacturers con-
tinuously aim at characterizing displays by light weight, com-
pactness, and flexibility. Among the displays, an electro-
phoretic display has attracted great attention.

A normal electrophoretic display panel includes a driving
substrate and an electrophoretic display substrate. The elec-
trophoretic display substrate has an electrophoretic display
material that includes a display solution and a plurality of
display particles distributed into the display solution. When
the driving substrate drives the display particles, the display
particles are moved in an upward direction (i.e., approaching
a user) or in a downward direction (moving away from the
user). After the display particles reflect an external light
source, the user is able to observe the display particles or the
color of the display solution, so as to watch a corresponding
display image. Nonetheless, numerous conductive lines are
configured on the driving substrate, and the line width of the
conductive lines is visible to human eyes, thus posing a nega-
tive impact on the resolution of the electrophoretic display
panel.

SUMMARY OF THE INVENTION

The invention is directed to an electrophoretic display
panel which has a shielding layer capable of shielding con-
ductive lines, and the electrophoretic display panel features
favorable resolution.

The invention is further directed to a manufacturing
method of an electrophoretic display panel for forming the
aforesaid electrophoretic display panel.

In the invention, an electrophoretic display panel that
includes a driving substrate and an electrophoretic display
substrate is provided. The driving substrate includes a first
base material, a plurality of driving electrode patterns, a plu-
rality of conductive lines, and a shielding layer. The first base
material has a first configuration region and a second configu-
ration region surrounding the first configuration region. The
driving electrode patterns are disposed on the first base mate-
rial and located in the first configuration region. The conduc-
tive lines are disposed on the first base material. Here, the
conductive lines are respectively connected to the driving
electrode patterns and respectively extend from the first con-
figuration region to the second configuration region. The
shielding layer is disposed on the first base material. Here, the
shielding layer shields the conductive lines and exposes the
driving electrode patterns. The electrophoretic display sub-
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2

strate is disposed above the driving substrate. Besides, the
electrophoretic display substrate includes a second base
material, an electrode layer, and a plurality of display media.
The second base material is located opposite to the first base
material. The electrode layer is disposed on the second base
material and located between the first and second base mate-
rials. The display media are disposed between the electrode
layer and the driving electrode patterns.

According to an embodiment of the invention, a material of
the shielding layer includes a photoresist material or an insu-
lating material.

According to an embodiment of the invention, the shield-
ing layer has a plurality of openings. Each of the openings
respectively exposes a portion of the conductive lines. The
driving electrode patterns are located on the shielding layer
and electrically connected to the portions of the conductive
lines exposed by the openings through the openings.

According to an embodiment of the invention, each of the
display media includes an electrophoretic liquid, a plurality
of black charged particles, and a plurality of white charged
particles, and the black charged particles and the white
charged particles are distributed into the electrophoretic lig-
uid.

According to an embodiment of the invention, the electro-
phoretic display panel further includes an adhesive layer dis-
posed between the driving substrate and the electrophoretic
display substrate, and the electrophoretic display substrate is
fixed to the driving substrate through the adhesive layer.

In the invention, a manufacturing method of an electro-
phoretic display panel includes following steps. A first base
material is provided. Here, the first base material has a first
configuration region and a second configuration region sur-
rounding the first configuration region. A plurality of driving
electrode patterns are formed in the first configuration region,
and a plurality of conductive lines extending from the first
configuration region to the second configuration region are
formed on the first base material. A photoresist layer is
formed on the first base material. The photoresist layer covers
the driving electrode patterns, the conductive lines, and a
portion of the first base material. An exposure and develop-
ment process is preformed on the photoresist layer to form a
shielding layer shielding the conductive lines, and the first
base material, the driving electrode patterns, the conductive
lines, and the shielding layer together constitute a driving
substrate. An electrophoretic display substrate is adhered
onto the driving substrate, and the electrophoretic display
substrate includes a second base material, an electrode layer,
and a plurality of display media. The second base material is
located opposite to the first base material. The electrode layer
is disposed on the second base material and located between
the first and second base materials. The display media are at
least disposed between the electrode layer and the driving
electrode patterns.

According to an embodiment of the invention, the step of
forming the driving electrode patterns and the conductive
lines includes the following. A conductive material layer is
formed in the first configuration region and the second con-
figuration region of the first base material. A first photoresist
layer is formed on the conductive material layer, and the first
photoresist layer covers the conductive material layer. A first
exposure and development process is performed on the first
photoresist layer to form a first patterned photoresist layer. A
portion of the conductive material layer exposed by the first
patterned photoresist layer is etched with use of the first
patterned photoresist layer as an etching mask, so as to form
the driving electrode patterns located in the first configuration
region and the conductive lines respectively extending from
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the first configuration region to the second configuration
region. The first patterned photoresist layer is removed to
expose the driving electrode patterns, the conductive lines,
and the portion of the first base material.

According to an embodiment of the invention, a material of
the shielding layer includes a photoresist material.

According to an embodiment of the invention, the manu-
facturing method of the electrophoretic display panel further
includes following steps. Before the photoresist layer is
formed on the first base material, an insulating material layer
is formed to cover the driving electrode patterns, the conduc-
tive lines, and the portion of the first base material. An expo-
sure and development process is performed on the photoresist
layer to form a patterned photoresist layer. A portion of the
insulating material layer exposed by the patterned photoresist
layer is etched with use of the patterned photoresist layer as an
etching mask, so as to form the shielding layer. Before the
electrophoretic display substrate is adhered onto the driving
substrate, the patterned photoresist layer is removed.

According to an embodiment of the invention, a material of
the shielding layer includes an insulating material.

According to an embodiment of the invention, a material of
the photoresist layer includes positive-type photoresist or
negative-type photoresist.

According to an embodiment of the invention, each of the
display media includes an electrophoretic liquid, a plurality
of black charged particles, and a plurality of white charged
particles, and the black charged particles and the white
charged particles are distributed into the electrophoretic lig-
uid.

In the invention, a manufacturing method of an electro-
phoretic display panel includes following steps. A first base
material having a first configuration region and a second
configuration region surrounding the first configuration
region is provided. A plurality of conductive lines extending
from the first configuration region to the second configuration
region is formed on the first base material. A shielding layer
is formed on the first base material. Here, the shielding layer
covers the first and second configuration regions of the first
base material and has a plurality of openings. Each of the
openings respectively exposes a portion of the conductive
lines. A plurality of driving electrode patterns is formed on the
shielding layer. Here, the driving electrode patterns are dis-
posed in the first configuration region and respectively con-
nected to the portion of the conductive lines exposed by the
openings through the openings. The first base material, the
driving electrode patterns, the conductive lines, and the
shielding layer together constitute a driving substrate. An
electrophoretic display substrate is adhered onto the driving
substrate, and the electrophoretic display substrate includes a
second base material, an electrode layer, and a plurality of
display media. The second base material is disposed opposite
to the first base material, the electrode layer is disposed on the
second base material and located between the second base
material and the first base material, and the display media is at
least disposed between the electrode layer and the driving
electrode patterns.

According to an embodiment of the invention, a method of
aiming the shielding layer includes performing a photoresist
coating process, an exposure and development process, and
an etching process.

According to an embodiment of the invention, a method of
forming the driving electrode patterns includes performing a
photoresist coating process, an exposure and development
process, and an etching process.
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According to an embodiment of the invention, a method of
forming the conductive lines includes performing a photore-
sist coating process, an exposure and development process,
and an etching process.

According to an embodiment of the invention, each of the
display media includes an electrophoretic liquid, a plurality
of black charged particles, and a plurality of white charged
particles, and the black charged particles and the white
charged particles are distributed into the electrophoretic lig-
uid.

Based on the above, the shielding layer in the electro-
phoretic display panel as described in the embodiments of the
invention is formed by performing the exposure and devel-
opment process, so as to effectively shield the conductive
lines and prevent the conductive lines from being observed by
human eyes. As such, the resolution of the electrophoretic
display panel may be effectively ameliorated.

Other features and advantages of the invention will be
further understood from the further technological features
disclosed by the embodiments of the invention wherein there
are shown and described embodiments of this invention, sim-
ply by way of'illustration of modes best suited to carry out the
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide fur-
ther understanding, and are incorporated in and constitute a
part of this specification. The drawings illustrate exemplary
embodiments and, together with the description, serve to
explain the principles of the invention.

FIG. 1A is a schematic cross-sectional view illustrating an
electrophoretic display panel according to an embodiment of
the invention.

FIG. 1B is a schematic top view illustrating a driving
substrate depicted in FIG. 1A.

FIG. 2A through FIG. 2K are schematic views illustrating
a manufacturing method of an electrophoretic display panel
according to an embodiment of the invention.

FIG. 3A through FIG. 3G are cross-sectional views illus-
trating a manufacturing method of an electrophoretic display
panel according to another embodiment of the invention.

FIG. 4A through FIG. 4D are cross-sectional views illus-
trating a manufacturing method of an electrophoretic display
panel according to still another embodiment of the invention.

DESCRIPTION OF EMBODIMENTS

FIG. 1A is a schematic cross-sectional view illustrating an
electrophoretic display panel according to an embodiment of
the invention. FIG. 1B is a schematic top view illustrating a
driving substrate depicted in FIG. 1A. With reference to FIG.
1A and FIG. 1B, the electrophoretic display panel 100a in the
present embodiment includes a driving substrate 1104 and an
electrophoretic display substrate 120.

To be more specific, the driving substrate 110a includes a
first base material 112, a plurality of driving electrode pat-
terns 114, a plurality of conductive lines 116, and a shielding
layer 118a. The first base material 112 has a first configura-
tion region Al and a second configuration region A2 sur-
rounding the first configuration region Al. The driving elec-
trode patterns 114 are disposed on the first base material 112
and located in the first configuration region Al. The conduc-
tive lines 116 are disposed on the first base material 112 and
respectively connected to the driving electrode patterns 114.
Besides, the conductive lines 116 respectively extend from
the first configuration region Al to the second configuration
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region A2. The shielding layer 118« is disposed on the first
base material 112. Here, the shielding layer 118a shields the
conductive lines 116 and exposes the driving electrode pat-
terns 114. Besides, the shielding layer 118a is made of a
photoresist material or an insulating material, for instance.

The electrophoretic display substrate 120 is disposed
above the driving substrate 110a. Here, the electrophoretic
display substrate 120 includes a second base material 122, an
electrode layer 124, and a plurality of display media 126. The
second base material 122 is located opposite to the first base
material 112. The electrode layer 124 is disposed on the
second base material 122 and located between the first base
material 112 and the second base material 112 and 122. The
display media 126 are disposed between the electrode layer
124 and the driving electrode patterns 114. Here, the first
configuration region A1 where the driving electrode patterns
114 are located may be considered a display region, and the
second configuration region A2 where no driving electrode
pattern 114 is located may be considered a non-display
region. Each of the display media 126 includes an electro-
phoretic liquid 127, a plurality of black charged particles 128,
and a plurality of white charged particles 129, and the black
charged particles 128 and the white charged particles 129 are
distributed into the electrophoretic liquid 127. According to
the present embodiment, the electrophoretic display panel
100a further includes an adhesive layer 130 disposed between
the driving substrate 110a and the electrophoretic display
substrate 120, and the electrophoretic display substrate 120 is
fixed to the driving substrate 110a through the adhesive layer
130.

Since the electrophoretic display panel 1004 described in
the present embodiment has the shielding layer 118a that
shields the conductive lines 116, the conductive lines 116 are
invisible to human eyes, and the resolution of the electro-
phoretic display panel 100a may be effectively ameliorated.

The structure of the electrophoretic display panel 1004 is
provided above, while the manufacturing process of the elec-
trophoretic display panel 100q is not introduced yet. With
reference to FIG. 2A to FIG. 2K, FIG. 3A to FIG. 3G, and
FIG. 4A to FIG. 4D, the manufacturing process of electro-
phoretic display panels 1004, 1005, and 100c are respectively
elaborated in the following three embodiments.

FIG. 2A through FIG. 2K are schematic views illustrating
a manufacturing method of an electrophoretic display panel
according to an embodiment of the invention. To facilitate
description, FIG. 2B is a top view schematically illustrating
the driving substrate, and FIG. 2A and FIG. 2C to FIG. 2K are
cross-sectional views schematically illustrating the manufac-
turing method of the electrophoretic display panel. As shown
in FIG. 2A and FIG. 2B, in the manufacturing method of the
electrophoretic display panel 100a described in the present
embodiment, a first base material 112 is provided. The first
base material 112 has a first configuration region Al and a
second configuration region A2 surrounding the first configu-
ration region Al.

Next, with reference to FIG. 2B and FI1G. 2C, a conductive
material layer 113 is formed in the first configuration region
A1 and the second configuration region A2, and the conduc-
tive material layer 113 covers the first base material 112.
Here, the conductive material layer 113 is made of metal or a
transparent conductive material, for instance.

As shown in FIG. 2D, a first photoresist layer 115 is formed
on the conductive material layer 113, and the first photoresist
layer 115 covers the conductive material layer 113. The first
photoresist layer 115 is made of negative-type photoresist.
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Certainly, in another embodiment of the invention, the first
photoresist layer 115 is likely to be made of positive-type
photoresist.

With reference to FIG. 2FE, a first exposure and develop-
ment process is performed on the first photoresist layer 115
with use of a photomask M1, so as to form a first patterned
photoresist layer 115a.

After that, as indicated in FIG. 2B, FIG. 2E, and FIG. 2F, a
portion of the conductive material layer 113 exposed by the
first patterned photoresist layer 115a is etched with use of the
first patterned photoresist layer 115a as an etching mask, so as
to form the driving electrode patterns 114 and the conductive
lines 116. Here, the driving electrode patterns 114 are located
in the first configuration region A1, and the conductive lines
116 are respectively connected to the driving electrode pat-
terns 114 and respectively extend from the first configuration
region Al to the second configuration region A2.

As indicated in FIG. 2G, the first patterned photoresist
layer 1154 is removed to expose the driving electrode patterns
114, the conductive lines 116, and the portion of the first base
material 112.

As shown in FIG. 2H, a second photoresist layer 117 is
formed on the first base material 112, and the second photo-
resist layer 117 covers the driving electrode patterns 114, the
conductive lines 116, and the portion of the first base material
112. The second photoresist layer 117 is made of positive-
type photoresist. Certainly, in another embodiment of the
invention, the second photoresist layer 117 is likely to be
made of negative-type photoresist.

With reference to FIG. 21 and FIG. 2], a second exposure
and development process is performed on the second photo-
resist layer 117 with use of a photomask M2, so as to form a
shielding layer 118a that shields the conductive lines 116.
Here, the shielding layer 118a shields the conductive lines
116 and exposes the driving electrode patterns 114. The
shielding layer 118a is made of a photoresist material.
Namely, the shielding layer 118a is the patterned second
photoresist layer 117. The first base material 112, the driving
electrode patterns 114, the conductive lines 116, and the
shielding layer 118a together constitute a driving substrate
110a.

Finally, as indicated in FIG. 2K, an electrophoretic display
substrate 120 is adhered to the driving substrate 110a through
an adhesive layer 130. Here, the electrophoretic display sub-
strate 120 includes a second base material 122, an electrode
layer 124, and a plurality of display media 126. The second
base material 122 is located opposite to the first base material
112. The electrode layer 124 is disposed on the second base
material 122 and located between the first base material 112
and the second base material 122. The display media 126 are
at least disposed between the electrode layer 124 and the
driving electrode patterns 114. Each of the display media 126
includes an electrophoretic liquid 127, a plurality of black
charged particles 128, and a plurality of white charged par-
ticles 129, and the black charged particles 128 and the white
charged particles 129 are distributed into the electrophoretic
liquid 127. So far, the electrophoretic display panel 1004 is
completely formed.

Since the driving electrode patterns 114 and the conductive
lines 116 in the electrophoretic display panel 100a of the
present embodiment are formed by performing a first photo-
resist coating process (i.e., forming the first photoresist layer
115), an exposure and development process, and an etching
process, the line width of the conductive lines 116 may be
effectively reduced. A second photoresist coating process
(i.e., forming the second photoresist layer 117) and another
exposure and development process are then performed to
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form the shielding layer 118a that shields the conductive lines
116. Thereby, the conductive lines 116 may be effectively
shielded by the shielding layer 118a and are not visible to
human eyes. Moreover, the resolution of the electrophoretic
display panel 100a may be enhanced.

Same reference numbers representing the same or similar
components described in the previous embodiment are
applied in the following embodiments, and repetitive expla-
nation in the previous embodiment and in the following
embodiment is omitted. For a detailed description of this
section, reference can be found in the previous embodiment
of the invention, and therefore no further description is pro-
vided herein.

FIG. 3A through FIG. 3G are cross-sectional views illus-
trating a manufacturing method of an electrophoretic display
panel according to another embodiment of the invention.
With reference to FIG. 3G, the electrophoretic display panel
10056 of the present embodiment is similar to the electro-
phoretic display panel 100a depicted in FIG. 1A. The main
difference lies in that the material of the shielding layer 1185
in the present embodiment is different from the material of the
shielding layer 118a in the previous embodiment.

As to the fabrication, the electrophoretic display panel
1004 of the present embodiment may be formed by perform-
ing the steps of forming the electrophoretic display panel
100a of the previous embodiment. Besides, after the step
shown in FIG. 2G is carried out, the first patterned photoresist
layer 1154 is removed, so as to expose the driving electrode
patterns 114, the conductive lines 116, and the portion of the
first base material 112. As indicated in FIG. 3 A, an insulating
material layer 119 is formed to cover the driving electrode
patterns 114, the conductive lines 116, and the portion of the
first base material 112.

As shown in FIG. 3B, a second photoresist layer 1174 is
formed on the first substrate 112, and the second photoresist
layer 117a covers the insulating material layer 119. The sec-
ond photoresist layer 117a is made of positive-type photore-
sist. Certainly, in another embodiment of the invention, the
second photoresist layer 117a is likely to be made of negative-
type photoresist.

With reference to FIG. 3C and FIG. 3D, a second photoli-
thography process is performed on the second photoresist
layer 117a with use of a photomask M3, so as to form a
second patterned photoresist layer 1175.

With reference to FIG. 3D and FIG. 3E, a portion of the
insulating material layer 119 exposed by the second patterned
photoresist layer 1175 is etched with use of the second pat-
terned photoresist layer 1175 as an etching mask, so as to
form a shielding layer 1185b. The shielding layer 1185 is made
of an insulating material. Namely, the shielding layer 1185 is
the patterned insulating material layer 119.

As indicated in FIG. 3F, the second patterned photoresist
layer 1175 is removed to expose the driving electrode patterns
114, the conductive lines 116, the shielding layer 1185, and
the portion of the first base material 112. Here, the first base
material 112, the driving electrode patterns 114, the conduc-
tive lines 116, and the shielding layer 1185 together constitute
a driving substrate 1105. The shielding layer 11854 shields the
conductive lines 116 and exposes the driving electrode pat-
terns 114.

Finally, as indicated in FIG. 3G, an electrophoretic display
substrate 120 is adhered to the driving substrate 11056 through
an adhesive layer 130. Here, the electrophoretic display sub-
strate 120 includes a second base material 122, an electrode
layer 124, and a plurality of display media 126. The second
base material 122 is located opposite to the first base material
112. The electrode layer 124 is disposed on the second base

5

10

15

20

25

30

35

40

45

50

55

60

8

material 122 and located between the first base materials 112
and the second base materials 122. The display media 126 are
at least disposed between the electrode layer 124 and the
driving electrode patterns 114. Each of the display media 126
includes an electrophoretic liquid 127, a plurality of black
charged particles 128, and a plurality of white charged par-
ticles 129, and the black charged particles 128 and the white
charged particles 129 are distributed into the electrophoretic
liquid 127. So far, the electrophoretic display panel 1005 is
completely formed.

FIG. 4A through FIG. 4D are cross-sectional views illus-
trating a manufacturing method of an electrophoretic display
panel according to still another embodiment of the invention.
With reference to FIG. 4D, the electrophoretic display panel
100¢ of the present embodiment is similar to the electro-
phoretic display panel 100a depicted in FIG. 1A. The main
difference lies in that the material of the shielding layer 118¢
in the present embodiment is different from the material of the
shielding layer 118« in the previous embodiment, and that the
arrangement of the driving electrode patterns 114¢, the con-
ductive lines 116¢, and the shielding layer 118¢ is different
from the arrangement of the driving electrode patterns 114,
the conductive lines 116, and the shielding layer 118a.

With reference to FIG. 4A, as to fabrication of the electro-
phoretic display panel 100c, a first base material 112¢ is
provided, and the first base material 112¢ has a plurality of
conductive lines 116¢ formed thereon. Here, the conductive
lines 116¢, for instance, are formed by performing a photo-
resist coating process, an exposure and development process,
and an etching process, and the steps of forming the conduc-
tive lines 116¢ are similar to the steps of forming the driving
electrode patterns 114 and the conductive lines 116 shown in
FIG. 2A to FIG. 2G. Therefore, no further description is
provided hereinafter. In addition, the location where the con-
ductive lines 116¢ are configured is the same as the location
where the conductive lines 116 are configured, i.e., the con-
ductive lines 116¢ also extend from the first configuration
region Al (shown in FIG. 2B) to the second configuration
region A2 (shown in FIG. 2B).

Thereafter, with reference to FIG. 4B, a shielding layer
118c¢ is formed on the conductive lines 116¢ and the first base
material 112¢, and the shielding layer 118¢ shields the con-
ductive lines 116¢ and has a plurality of openings C. Each of
the openings C respectively exposes a portion of the conduc-
tive lines 116¢. Here, the shielding layer 118c¢, for instance, is
formed by performing a photoresist coating process, an expo-
sure and development process, and an etching process, and
the steps of forming the shielding layer 118¢ are similar to the
steps of forming the driving electrode patterns 114, the con-
ductive lines 116, or the shielding layer 1185 shown in FIG.
3A to FIG. 3F. Therefore, no further description is provided
hereinafter.

As indicated in FIG. 4C, a plurality of driving electrode
patterns 114¢ are formed on the shielding layer 118¢. Here,
the driving electrode patterns 114c¢ are respectively connected
to the portion of the conductive lines 116¢ respectively
exposed by the openings C through the openings C. Here, the
shielding layer 118¢ shields the conductive lines 116¢ and
exposes the driving electrode patterns 114¢. The driving elec-
trode patterns 114c¢, for instance, are formed by performing a
photoresist coating process, an exposure and development
process, and an etching process, and the steps of forming the
driving electrode patterns 114¢ are similar to the steps of
forming the driving electrode patterns 114 and the conductive
lines 116 shown in FIG. 2A to FIG. 2G. Therefore, no further
description is provided hereinafter. In addition, the location
where the driving electrode patterns 114¢ are configured is
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the same as the location where the driving electrode patterns
114 are configured, i.e., the driving electrode patterns 114¢
are also disposed in the first configuration region A1 (shown
in FIG. 2B). The first base material 112¢, the driving electrode
patterns 114¢, the conductive lines 116¢, and the shielding
layer 118c¢ together constitute a driving substrate 110c.

Finally, as indicated in FIG. 4D, an electrophoretic display
substrate 120 is adhered to the driving substrate 110c¢ through
an adhesive layer 130. Here, the electrophoretic display sub-
strate 120 includes a second base material 122, an electrode
layer 124, and a plurality of display media 126. The second
base material 122 is located opposite to the first base material
112¢. The electrode layer 124 is disposed on the second base
material 122 and located between the first base material 112¢
and the second base material 122. The display media 126 are
at least disposed between the electrode layer 124 and the
driving electrode patterns 114¢. Each of the display media
126 includes an electrophoretic liquid 127, a plurality of
black charged particles 128, and a plurality of white charged
particles 129, and the black charged particles 128 and the
white charged particles 129 are distributed into the electro-
phoretic liquid 127. So far, the electrophoretic display panel
100c¢ is completely formed.

In light of the foregoing, the driving electrode patterns and
the conductive lines in the electrophoretic display panel
described in the embodiments of the invention are formed by
performing a photoresist coating process (i.e., forming the
first photoresist layer), an exposure and development process,
and an etching process, and thus the line width of the conduc-
tive lines may be effectively reduced. A second photoresist
coating process (i.e., forming the second photoresist layer)
and another exposure and development process are then per-
formed to form the shielding layer that shields the conductive
lines. Thereby, the conductive lines may be effectively
shielded by the shielding layer and are not visible to human
eyes. Moreover, the resolution of the electrophoretic display
panel may be enhanced.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the structure of
the disclosed embodiments without departing from the scope
or spirit of the invention. In view of the foregoing, it is
intended that the invention cover modifications and variations
of this invention provided they fall within the scope of the
following claims and their equivalents.

What is claimed is:

1. An electrophoretic display panel comprising:

a driving substrate comprising:

a first base material having a first configuration region and

a second configuration region surrounding the first con-
figuration region;

aplurality of driving electrode patterns disposed on the first
base material and located in the first configuration
region;

a plurality of conductive lines disposed on the first base
material, the conductive lines being respectively con-
nected to the driving electrode patterns and respectively
extending from the first configuration region to the sec-
ond configuration region, wherein orthogonal projec-
tions of the driving electrode patterns on a thickness of
the first base material parallel with a plane in which the
first base material lies are respectively completely over-
lapped with orthogonal projections of the conductive
lines, and orthogonal projection area of the driving elec-
trode patterns on a thickness of the first base material
parallel with a plane in which the first base material lies
are respectively greater than that of the conductive lines;
and
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a shielding layer disposed on the first base material and
exposing the driving electrode patterns, wherein the
shielding layer has a plurality of openings, each of the
openings respectively exposes a portion of the conduc-
tive lines, and the driving electrode patterns are located
on the shielding layer and electrically connected to the
portions of the conductive lines exposed by the openings
through the openings, the shielding layer and the driving
electrode patterns shield the conductive lines to prevent
the conductive lines from being observed by human
eyes; and

an electrophoretic display substrate disposed above the
driving substrate, the electrophoretic display substrate
comprising:

a second base material located opposite to the first base
material;

an electrode layer disposed on the second base material and
located between the first base material and the second
base material; and

aplurality of display media disposed between the electrode
layer and the driving electrode patterns.

2. The electrophoretic display panel as recited in claim 1,
wherein a material of the shielding layer comprises a photo-
resist material or an insulating material.

3. The electrophoretic display panel as recited in claim 1,
wherein each of the display media comprises an electro-
phoretic liquid, a plurality of black charged particles, and a
plurality of white charged particles, and the black charged
particles and the white charged particles are distributed into
the electrophoretic liquid.

4. The electrophoretic display panel as recited in claim 1,
further comprising:

an adhesive layer disposed between the driving substrate
and the electrophoretic display substrate, wherein the
electrophoretic display substrate is fixed to the driving
substrate through the adhesive layer.

5. A manufacturing method of an electrophoretic display

panel, the manufacturing method comprising:

providing a first base material, the first base material hav-
ing a first configuration region and a second configura-
tion region surrounding the first configuration region,
wherein a plurality of conductive lines extending from
the first configuration region to the second configuration
region are formed on the first base material;

forming a shielding layer on the first base material, wherein
the shielding layer covers the first and second configu-
ration regions of the first base material, the shielding
layer has a plurality of openings, and each of the open-
ings respectively exposes a portion of the conductive
lines;

forming a plurality of driving electrode patterns on the
shielding layer, wherein the driving electrode patterns
are disposed in the first configuration region and respec-
tively connected to the portion of the conductive lines
exposed by the openings through the openings, orthogo-
nal projections of the driving electrode patterns on a
thickness of the first base material parallel with a plane
in which the first base material lies are respectively
overlapped with orthogonal projections of the conduc-
tive lines, orthogonal projection area of the driving elec-
trode patterns on a thickness of the first base material
parallel with a plane in which the first base material lies
are respectively greater than that of the conductive lines,
and the first base material, the driving electrode patterns,
the conductive lines, and the shielding layer together
constitute a driving substrate, and the shielding layer and
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the driving electrode patterns shield the conductive lines
to prevent the conductive lines from being observed by
human eyes; and

adhering an electrophoretic display substrate onto the driv-

ing substrate, the electrophoretic display substrate com-
prising a second base material, an electrode layer, and a
plurality of display media, the second base material
being located opposite to the first base material, the
electrode layer being disposed on the second base mate-
rial and located between the second base material and
the first base material, the display media being at least
disposed between the electrode layer and the driving
electrode patterns.

6. The manufacturing method of the electrophoretic dis-
play panel as recited in claim 5, wherein a method of forming
the shielding layer comprises performing a photoresist coat-
ing process, an exposure and development process, and an
etching process.
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7. The manufacturing method of the electrophoretic dis-
play panel as recited in claim 5, wherein a method of forming
the driving electrode patterns comprises performing a photo-
resist coating process, an exposure and development process,
and an etching process.

8. The manufacturing method of the electrophoretic dis-
play panel as recited in claim 5, wherein a method of forming
the conductive lines comprises performing a photoresist coat-
ing process, an exposure and development process, and an
etching process.

9. The manufacturing method of the electrophoretic dis-
play panel as recited in claim 5, wherein each of the display
media comprises an electrophoretic liquid, a plurality of
black charged particles, and a plurality of white charged
particles, and the black charged particles and the white
charged particles are distributed into the electrophoretic lig-
uid.



